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Reactive oxygen intermediates (ROIs) play a 
major role in the nonspecific innate immune response 
microorganisms, such as Plasmodium falciparum. In a 

markers that determine differences in production of ROI , we detected a 
highly polymorphic region of dinucleotide TA repeats approximately 550 bp 
upstream of the NADPH oxidase gp91(phox) subunit 

promoter. We genotyped 183 matched Gabonese children with severe or mild 

malaria. Repeat lengths TA(ll) and TA(16) differed significantly in 

frequency between mild and severe infection, which suggests protection 

against severe malaria. Both repeat lengths showed lower levels of 

NADPH oxidase and promoter activities, which can be 

explained by a cyclic trend in TA repeat length with a period of 

approximately 5, which indicates the necessity of correct DNA 

phasing between 2 possible control regions in the promoter. We provide a 

molecular model of how DNA phasing generated by TA dinucleotide 

polymorphisms may influence the expression level and protect against 

severe malaria. 
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IFN-gamma is a key cytokine controlling Brucella infection, and the 
diverse functions of this cytokine are mediated by I FN regulatory factors 
(IRFs) such as IRF-1, IRF-2, and I FN consensus sequence binding protein 
(ICSBP) . However, the roles of these three IRFs in Brucella infection 



AUTHOR: 

CORPORATE SOURCE: 



CONTRACT NUMBER: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



have not been investigated. The infection of each IRF-def icient mouse 
strain provides an opportunity to determine not only the significance of 
each IRF molecule but also the crucial immune components necessary for 
host defense during in vivo infection, because respective IRF-def icient 
mouse strains contain unique immunodef icient phenotypes. Brucella abortus 
S2308-inf ected IRF-1-/- mice were dead within 2 wk postinfection, while 
IRF-2-/- mice contained less splenic Brucella CFU than wild-type mice at 
the early stage of infection. Infected ICSBP-/- mice maintained a plateau 
of splenic Brucella CFU throughout the infection. Additional infection of 
IL-12p40-, NO synthase 2-, and gp91 (phox) -deficient mice indicates that 
these immune components are crucial for Brucella immunity and may 
contribute to the susceptibility of IRF-1-/- and ICSBP-/- mice. 
Immunologic and histopathological analyses of infected IRF-1-/- mice 
indicate that the absence of IL-12p40 induction and serious hepatic damage 
are involved in the death of IRF-1-/- mice. These results indicate that 
1) IRF-1 and ICSBP are essential transcriptional factors for 
IFN-gamma -mediated protection against Brucella; 2) IL-12, reactive 
nitrogen intermediates, and reactive oxygen 

intermediates are crucial immune components against Brucella, and 
their absence may contribute to the susceptibility of IRF-1-/- and 
ICSBP-/- mice; and 3) hepatic damage caused by Brucella virulence 
contributes to the death of IRF-1-/- mice. 
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AB We investigated the basis for the induction of monocyte antimycobacterial 
activity by lalpha , 25 -dihydroxyvitamin D(3) (D(3)). As expected, 
incubation of Mycobacterium tuberculosis-infected THP-1 cells or 
human peripheral blood, monocyte-derived macrophages with hormone 
resulted in the induction of antimycobacterial activity. This effect was 
significantly abrogated by pretreatment of cells with either of the 
phosphatidyl inositol 3-kinase (PI 3-K) inhibitors, wortmannin or LY294002, 
or with antisense oligonucleotides to the pllO subunit of PI 3-Kalpha. 
Cells infected with M. tuberculosis alone or incubated with D(3) alone 
produced little or undetectable amounts of superoxide anion (0(2)). In 
contrast, exposure of M. tuberculosis-inf ected cells to D(3) led to 
significant production of 0(2) , and this response was eliminated by either 
wortmannin, LY294002, or pllO antisense oligonucleotides. As was observed 
for PI 3-K inactivation, the reactive oxygen 

intermediate scavenger, 4-hydroxy-TEMPO, and degradative enzymes, 
polyethylene glycol coupled to either superoxide dismutase or catalase, 
also abrogated D(3) -induced antimycobacterial activity. Superoxide 
production by THP-1 cells in response to D(3) required prior infection 
with live M. tuberculosis, since exposure of cells to either killed M. 
tuberculosis or latex beads did not prime for an oxidative burst in 



response to subsequent hormone treatment. Consistent with these findings, 
redistribution of the cytosolic oxidase components p47(phox) and p67(phox) 
to the membrane fraction was observed in cells incubated with live M. 
tuberculosis and D(3) but not in response to combined treatment with 
heat-killed M. tuberculosis followed by D(3) . Redistribution of p47(phox) 
and p67(phox) to the membrane fraction in response to live M. tuberculosis 
and D(3) was also abrogated under conditions where PI 3-K was inactivated. 
Taken together, these results indicate that D(3) -induced, human 
monocyte antimycobacterial activity is regulated by PI 3-K and mediated by 
the NADPH- dependent phagocyte oxidase. 
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We have used a human leukemia cell line that, after homologous 
recombination knockout of the gp91-phox subunit of the phagocyte 
respiratory-burst oxidase cytochrome b-558, mimics chronic granulomatous 
disease (X-CGD) to study the role of oxygen radicals in apoptosis. 
Camptothecin (CPT) , a topoisomerase I inhibitor, induced significantly 
more apoptosis in PLB-985 cells than in X-CGD cells. Sensitivity to CPT 
was enhanced after neutrophilic differentiation, but was lost after 
monocytic differentiation. No difference between the two cell lines was 
observed after treatment with other apoptosis inducers, including 
etoposide, ultraviolet radiation, ionizing radiation, hydrogen peroxide, 
or 7-hydroxystaurosporine. After granulocytic differentiation of both 
cell lines, CPT still induced apoptosis, suggesting independence from 
replication in fully differentiated and growth-arrested cells. 
Pyrrolidine dithiocarbamate (an antioxidant inhibitor of NF-kappaB) and 
catalase partially inhibited CPT-induced DNA fragmentation in 
granulocytic-dif ferentiated PLB-985 cells, but had no effect in X-CGD 
cells. Flow cytometry analysis revealed that reactive 
oxygen intermediates were generated in CPT- treated 

PLB-985 cells. These data indicate that oxygen radicals generated by 
NADPH oxidase may contribute directly or indirectly to 
CPT-induced apoptosis in human leukemia and in 
neutrophilic-dif ferentiated cells . 
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AB The present invention relates to protein and cDNA sequences of new gene of 
human mitogenic oxygenase regulators: Nox 4 and 
Nox 5 involved in generation of reactive oxygen 
intermediates that affect cell division. The present invention 
also provides vectors contg. these genes, cells transfected with these 
vectors, antibodies raised against these novel proteins, kits for 
detection, localization and measurement of these genes and proteins, and 
methods to det . the activity of drugs to affect the activity of the 
proteins of the present invention. 
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AB A novel family of nucleotide and sequences and encoded proteins, termed 
duox or "dual oxidase" proteins, are provided. The duox proteins have 
homol. to the gp91phox protein involved in reactive 
oxygen intermediate generation; however, the duox 

proteins comprise a novel and distinct family of proteins. The duox 
proteins comprise 3 distinct regions: the N-terminal regions has homol. to 
peroxidase proteins, the internal region has homol. to calmodulin 
proteins, and the C-terminal region has homol. to mox (also called 
nox) proteins. The cDNA nucleotide and amino acids sequences are 
provided for human duox2 and Caenorhabditis elegans duoxl. Duox 
proteins are involved in generation of reactive oxygen 
intermediates and in peroxidative reactions that affect biol . 
functions including cell division, thyroid hormone biosynthesis, and 
tissue fibrosis. The present invention also provides vectors contg. these 
genes, cells transfected with these vectors, antibodies raised against 
these novel proteins, kits for detection, localization and measurement of 
these genes and proteins, and methods to det . the activity of drugs to 
affect the activity of the proteins of the present invention. 
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Thrombin is a potent vascular smooth muscle cell (VSMC) mitogen. Because 
recent evidence implicates reactive oxygen 
intermediates (ROI) in VSMC proliferation in general and 
atherogenesis in particular, we investigated whether ROI generation is 
necessary for thrombin- induced mitogenesis. Treatment of human 
aortic smooth muscle cells with thrombin increased DNA 

synthesis, an effect that was antagonized by diphenyleneiodonium but not 
by other inhibitors of cellular oxidase systems. This effect of thrombin 
was accompanied by increased O2.cntdot.- and H202 generation and 
NADH/NADPH consumption. ROI generation in response to thrombin 
pretreatment could also be blocked by diphenyleneiodonium, suggesting that 
the NAD ( P ) H oxidase was necessary for ROI generation and thrombin- induced 
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mitogenesis. Because of obsd. differences between the VSMC and neutrophil 
oxidase, we examd. whether the cytosolic components of the phagocytic 
NAD (P) H oxidase were present in VSMC . P47phox and Rac2 were present in 
VSMC. Furthermore, thrombin increased expression of p47phox and Rac2 and 
stimulated their translocation to the cell membrane. We examd. whether 
p47phox might be similarly regulated in vivo in a rat aorta balloon injury 

1 model and found that p47phox protein was increased after injury. 

Immunocytochem. localized expression of p47phox to the neointima and media 
of injured arteries. Our data demonstrate that generation of O2.cntdot.- 
and H202 is required for thrombin-mediated mitogenesis in VSMC and that 
p47phox is regulated by thrombin in vitro and is assocd. with vascular 
lesion formation in vivo. 
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AB We previously reported that the role of reactive oxygen 

intermediates (ROIs) in NF- . kappa. B activation by proinflammatory 
cytokines was cell specific. However, the sources for ROIs in various 
cell types are yet to be determined and might include 5-lipoxygenase 
(5-LOX) and NADPH oxidase- 5-LOX and 5-LOX activating 

protein (FLAP) are coexpressed in lymphoid cells but not in monocytic or 
epithelial cells. Stimulation of lymphoid cells with interleukin-1 .beta . 
(IL-l.beta.) led to ROI production and NF- . kappa. B activation, which could 
both be blocked by antioxidants or FLAP inhibitors, confirming that 5- LOX 
was the source of ROIs and was required for NF- . kappa. B activation in 
these cells. IL-l.beta. stimulation of epithelial cells did not generate 
any ROIs and NF-. kappa. B induction was not influenced by 5-LOX inhibitors. 
However, reintroduction of a functional 5-LOX system in these cells 
allowed ROI production and 5 -LOX -dependent NF-. kappa. B activation. In 
monocytic cells, IL-l.beta. treatment led to a production of ROIs which is 
independent of the 5-LOX enzyme but requires the NADPH 
oxidase activity. This pathway involves the Racl and Cdc42 
GTPases, two enzymes which are not required for NF- . kappa. B activation by 
IL-l.beta. in epithelial cells. In conclusion, three different 
cell-specific pathways lead to NF-. kappa. B activation by IL-l.beta.: a 
pathway dependent on ROI production by 5-LOX in lymphoid cells, an Rol- 
and 5-LOX- independent pathway in epithelial cells, and a pathway 
requiring ROI production by NADPH oxidase in monocytic 
cells . 
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